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Reduction in rear view mirror vibration has been identified as a research and 
development priority by large automotive mirror manufacturers, such as 
Schefenacker Vision Systems Australia Pty Ltd (SVS), the industrial partner of 
this project. Mirror vibration, particularly in luxury and heavy vehicles, has 
proved to be a major source of complaints received from the customers. Such 
vibration may result in image blurring and the loss of rear vision. This can 
adversely affect the driver, the control of the car, and the safety of the driver and 
the passengers. The vehicle mirror vibration is also generally perceived to indicate 
the poor quality of a vehicle.  
Mirror glass vibration is primarily caused by wind as the result of the motion of 
the vehicle. The structure-borne vibrations also contribute to vibration by 
affecting the mirror’s housing. The vibration intensity will depend on parameters, 
such as the roughness of the road, the engine speed, and wind intensity. Under 
some circumstances, the image provided by the mirror is not indicative of the true 
conditions behind the car, which can lead to incorrect perception and to driver 
misjudgement, resulting in the increased risk of an accident. 
The main focus of this thesis is to investigate the feasibility of developing an 
intelligent active vibration controller capable of maintaining a sharp reflected 
image under all driving conditions. An adaptive predictive controller is proposed. 
As an adaptive method, the proposed system can generate a control signal, 
according to the driving conditions, to cancel the vibration. The predictive 
characteristics of the approach can minimise the effect of delay between the 
measurement of the vibration signal and the generated control signal.  
An extensive review of the literature relevant to rear view mirrors, measurement 
techniques and active control of noise and vibration is carried out. The nature of 
the mirror vibration based on the road data is obtained empirically and statistically 
characterised. In order to develop and validate the vibration compensator, a 
number of experimental rigs are designed and developed. 
 iv
In a rigorous and systematic approach, a number of active vibration techniques are 
developed and validated through computer simulation and experimental work. 
The structure of nearly all of these algorithms is based on internal model control, 
where the actual disturbance signal is reconstructed analytically. The control 
structures include at least one variant of the FxLMS adaptive filter in different 
configurations. The results of modelling and validation are systematically 
recorded in the thesis.  
The results obtained show that the methodologies proposed in this study, 
outperform the conventional controllers in reducing vibration levels in rear view 
mirror. 
 vi
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